Transposable element orientation bias in the Drosophila melanogaster genome.
Nonrandom distributions of transposable elements can be generated by a variety of genomic features. Using the full D. melanogaster genome as a model, we characterize the orientations of different classes of transposable elements in relation to the directionality of genes. DNA-mediated transposable elements are more likely to be in the same orientation as neighboring genes when they occur in the nontranscribed region's that flank genes. However, RNA-mediated transposable elements located in an intron are more often oriented in the direction opposite to that of the host gene. These orientation biases are strongest for genes with highly biased codon usage, probably reflecting the ability of such loci to respond to weak positive or negative selection. The leading hypothesis for selection against transposable elements in the coding orientation proposes that transcription termination poly(A) signal motifs within retroelements interfere with normal gene transcription. However, after accounting for differences in base composition between the strands, we find no evidence for global selection against spurious transcription termination signals in introns. We therefore conclude that premature termination of host gene transcription due to the presence of poly(A) signal motifs in retroelements might only partially explain strand-specific detrimental effects in the D. melanogaster genome.